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Objective:.IInduced pluripotent stem cells (iPSCs)hold great hopes for 
regeneration medicineIby providing unlimitate donor specific graft cause it can be 
easily obtained from donor somatic cells and induced to be pluripotent stem cells. 
However, whether physiologicallyIiPSCs derived organs are immunogenic and 
founctional which can be used for transplantation is unclear.IThis query not only 
hinder clinical conversion of iPSC, but also vacillate the feasibility of iPSC 
application. The aim of this project is to roundly evaluate the immunogenicity, 
function and safty of the in-vivo normally developed graft from iPSC. 
Materials and methods: Here, we generated iPSC-derived mouseI(iPSm) 
through 4n complementation as the origin of the grafts to compare with ESC-derived 
grafts and autogentic mouse’s grafts. Flow cytometry and RT-PCR were used to detect 
the tissue-compatible antigen before transplantation. MLR was also used for in vitro 
tissue matching. Then, iPSC-derived skin, islet, and heart representing three germ 
layers of the body through 4n complementation were transplanted to syngenetic 
C57BL/6 mouse to evaluate their therapeutic efficacy. The immunogenicity of these 
graft was evaluated by tissue suvival time, histology H&E staining, and T-cell 
infiltration of each graft type. Recipient’s T cell activation and founction were also 
evaluated by T cell proliferation and IFN-γIsecration during second T cell 
stimulation.What’s more, the anti-donor antibody levelIwasIassessed after 
transplantation.The founction of the graft was also followed-up. The ability of 
iPSC-derived skin graft to heal skin lesions was examined using a wound healing 
mouse model, while the effect of iPSC-derived islet on blood glucose decression was 
assessed in diabetic mice. Vascularized heterotropic transplantation of iPSC-derived 
heart was also performed to observe its beating ability.The receipient’s weight and 
state was followed. TumorIformation and infection was detectedIby gross anatomy, 
histology analysis and lymphocyte subtype rate to evaluate the safty of the graft.  
Results:IThe results showed that cells in iPSm origin from iPSC, with normol 














in vitro. Upon transplantation into recipient mice, the skin grafts from iPSm grow 
healthily with regenerated hairs and repair local tissue wounds; the islet grafts from 
iPSmIcould rescue diabetic mice and lower blood glucose to basal levels;the heart 
grafts from iPSm maintained normalbeating for more than 100 days. These 
transplanted tissues could survive and work normally in the receptor for a long term 
without T cell infiltration and secondary immune response.IThe immunogenicity of 
these iPSC-derived tissues were indistinguishable from that of the ESC-derived 
tissues and the syngeneic tissues. Importantly, no gene variation wasIobserved in 
those iPSCs clone. After transplantation, the recipients are in good condition. 
Physiologically iPSC-derived skin, heart, and islet transplants function well in 
recipients without tumor formation or other defects. The rate of each class of 
lymphocyte is normal.  
Conclusion:Our study first demonstrated there is no difference betweeen 
iPSCsand ESCs derivatives after normal differentiation by organ transplantation. The 
iPSC-derived skin, heart, and islet showed limited immunogenicity, leading to 
acceptance of these organs by syngeneic recipients without the need for 
immunosuppression upon transplantation. No rejection and other side effect happened 
within 3 months’ observation. The result not only demonstrates the fundamental 
immunogenicity and function of iPSC derivatives, but also provides preclinical 
evidence to support the feasibility of using iPSC-derived skin, islet, and heart for 
therapeutic use.  
Prospect: Our data prospect the feasibility of the iPS clinical translation which 
eliminate the suspicion about the ultimate founction, safty and immunogenicity of 
iPSCs derivative. However, to realize the clinical widely application of iPSCs, it 
should be clear about the molecular mechanism of somatic cell reprogramming and 
regulation, the characteristics of other source and human iPSCs, want’s more, several 
conditions sould be optimized about iPSCs induction, selection and differentiation. It 
is foreseeable that the successful clinical translation of iPSC will offer unlimitate graft 
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比为 20:1[2]。UNOS网站上公布（http://www.unos.org/），截止到 2015年 3月 20
日美国有 12万人在等待器官移植，而 2014年全年只有 1.4万器官捐献者。同时，
我国从今年起全面停止使用死囚器官，公民自愿捐献成为器官移植供体的唯一来
源。中国器官移植网数据显示，2015 年初两个月内我国公民器官捐献已达 381
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